Induction of parathyroid hormone-related peptide following peripheral nerve injury: role as a modulator of Schwann cell phenotype.
Parathyroid hormone-related peptide (PTHrP) is widely distributed in the rat nervous system, including the peripheral nervous system, where its function is unknown. PTHrP mRNA expression has recently been shown to be significantly elevated following axotomy of sympathetic ganglia, although the role of PTHrP was not investigated. The role of PTHrP in peripheral nerve injury was investigated in this study using the sciatic nerve injury model and dorsal root ganglion (DRG) explant model of nerve regeneration. We find that PTHrP is a constitutively secreted peptide of proliferating Schwann cells and that the PTHrP receptor (PTH1R) mRNA is expressed in isolated DRG and in sciatic nerve. Using the sciatic nerve injury model, we show that PTHrP is significantly upregulated in DRG and in sciatic nerve. In addition, in situ hybridization revealed significant localization of PTHrP mRNA to Schwann cells in the injured sciatic nerve. We also find that PTHrP causes a dramatic increase in the number of Schwann cells that align with and bundle regrowing axons in explants, characteristic of immature, dedifferentiated Schwann cells. In addition to stimulating migration of Schwann cells along the axonal membrane, PTHrP also stimulates migration on a type 1 collagen matrix. Furthermore, treatment of purified Schwann cell cultures with PTHrP results in the rapid phosphorylation of the cAMP response element protein, CREB. We propose that PTHrP acts by promoting the dedifferentiation of Schwann cells, a critical requirement for successful nerve regeneration and an effect consistent with known PTHrP functions in other cellular differentiation programs.